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low-volume spray control 
of, 191 

Cactus 2 virus 

serology of, 33 
Cactus inclusion virus 

inclusion bodies of, 301-2 
Cactus virus X 

serology of, 22, 33 
Caffeine 

cellulase inhibition by, 

92 

Calcium chloride 

antiviral uses of, 371 
Capnodia 

sources of, 211 
Captan (N-Trichloromethyl- 


thiotetrahydrophthalimide) 


stability of, 130-31 
Carboxymethy] cellulose 
in cellulase research, 88 


Carboxy methyldimethyldithio- 


carbamate 
metabolic fate of, 134-35, 
138, 140 
Carnation (Dianthus) 
meristem-tip culture of, 
384, 386 
virus-free stock of, 366, 
371, 373-75, 384, 386, 
388 
virus inclusion bodies of, 
300 
Carnation etched-ring virus 
heat treatment of, 375 
Carnation Italian-ringspot 
virus 
heat treatment of, 375 
Carnation latent virus 
heat treatment of, 375 
serology of, 21, 31, 33 
Carnation mosaic virus 
chemotherapy of, 371 
Carnation mottle virus 
detection of, 368 
heat treatment of, 375 
Carnation ringspot virus 
detection of, 368 
heat treatment of, 375 
Carnation streak virus 
heat treatment of, 375 
Carnation vein-imottle virus 


heat treatment of, 375 
Cassava mosaic virus 


heat treatment of, 375 


Cauliflower mosaic virus 


inclusion bodies of, 294 
serology of, 26 


Cellulase 


induction of, 86 
inhibition of, 85-102 
chemical, 90-92 
discussion of, 95-97 
most active sources of, 
94 
natural, 92-95 
physical factors of, 89- 
90 
summary of, 97 
nomenclature of, 85-86 
pathogenetic role of, 95 
physical measurements of, 
87 


Cellulose 


degradation of, 85-86 

kinetics of hydrolysis of, 
88 

relation of structure to 
enzyme action on, 87- 
89 


Cephalobidae 


survival factors of, 46, 
55 


Ceratostomella fimbriata 


histochemistry of, 273, 
279-80 


Cheilobus quadrilabiatus 


survival of, 54 


Chenopodium 


virus inclusions of, 301 


Cherry leaf-roll virus 


detection of, 368 


Cherry line-pattern virus 


heat treatment of, 376 


Cherry necrotic-rusty-mottle 


virus 
heat treatment of, 376 


Cherry ringspot virus 


chemotherapy of, 371 
heat treatment of, 376 


Chloromelamine 


as cellulase inhibitor, 
91 


Chlorophenols 


as cellulase inhibitors, 
92 


Chlorophenylphenols 


as cellulase inhibitors, 92 


N-Chlorosuccinimide 


as cellulase inhibitor, 91 


Christmas cactus (Schlum- 


bergera truncatum) 
mosaic inclusion bodies 
of, 301-2 


Chromadorida 


cuticle of, 59 


Chromium 


as cellulase inhibitor, 
91 


Chromobacter 
to control mildew, 220 
Chrysanthemum 
meristem-tip culture of, 
386 
virus-free stock of, 368, 
371, 373 
Chrysanthemum aspermy 
virus 
chemotherapy of, 371 
detection of, 368 
heat treatment of, 376 
Chrysanthemum virus B 
heat treatment of, 376 
serology of, 33 
Chrysanthemum viruses 
, heat treatment of, 376 
Citrus 
virus-free stock of, 370 
Citrus tristeza virus 
heat treatment of, 377 
serology of, 32 
Cladosporium 
cucumerinum 
factors in resistance to, 
201 
deterioration of stored 
grains by, 69 
ecology of, 216 
fulvum 
environmental effects on, 
356 
herbarum 
disease inhibition by, 
221-22 
occurrence of, 215 
Clover viruses 
heat treatment of, 377 
Clover yellow-mosaic virus 
heat treatment of, 377 
serology of, 22, 25, 33 
Cochliobolus miyabeanus 
host cell response to, 268- 
69, 273 
Coconut milk 
for meristem-tip culture, 
384 
Colletotrichum 
graminearum 
disease studies with, 
218 
histochemistry of, 269 
Complement fixation 
techniques of, 26 
Copper 
as cellulase inhibitor, 91 
distribution and fate of, 
190 
fungal resistance to, 157, 
159-63, 165-68 
Corky ringspot virus 
heat treatment of, 377 
serology of, 33 
Corynebacterium 
beta-glucosidase activity 
of, 247 
insidiosum 
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pigmentation of, 248 
Cranberry false-blossom 
virus 
heat treatment of, 377 
Criconomoides xenoplax 
survival of, 54 
Cryobiosis 
of nematodes, 46-48 
Cryptobiosis 
definition of, 44-45 
of nematodes, 45-46 
Cucumber mosaic virus 
heat treatment of, 373, 
377 
resistance to, 201-2 
serology of, 24, 31, 33 
Cupferron 
cellulase inhibition by, 


Curvularia lunata 
cellulase activity of, 89 
Cyanide 
as cellulase inhibitor, 91 
Cycloheximide 
metabolic fate of, 135, 
138 
stability of, 129-30, 145 
Cycloheximide acetate 
hydrolysis of, 138 
Cymbidium 
bulb-propagation technique 
for, 387 
Cymbidium mosaic virus 
serology of, 33 
Cysteine 
as cellulase protector, 
91 
Cytophotometry 
in foliage diseases, 271 
Cytovirin 
antiviral uses of, 370 


D 


Dahlia 
mosaic diseases of, 293 
meristem-tip culture of, 
386 
virus-free stock of, 370, 
381 
Delphinium yellow viruses 
heat treatment of, 377 
Dematiaceae 
adaptation by, 154 
Dendrophoma obscurans 
inhibitory effects of, 222 
Dexon (p-Dimethylaminoben- 
zenediazo sodium sulfo- 
nate) 
demethylation of, 138-39 
metabolism of, 131 
Dianthus (see Carnation) 
Diapause 
definition of, 44-45 
Dichloramine B 
as cellulase inhibitor, 91 
2, 3-Dichloro-1, 4-naphthoqui- 
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none 
cellulase inhibition by, 
92 
2:4 Dichlorophenoxy acetic 
acid (2:4-D) 
antiviral uses of, 371 
stability and metabolism 
of, 145 
Diethylmalonate 
cellulase inhibition by, 92 
Diffusion 
of pathogenic spores, 103- 
12 
lines of downwind concen- 
tration, 110 
methods of observation 
of, 104 
p-Dimethylaminobenzenediazo 
sodium sulfonate (see 
Dexon) 
Dimethyldithiocarbamate 
plant redistribution of, 
129 
Dimethyldithiocarbamate- 
alanine 
fungicidal actions of, 144 
metabolism of, 133-34, 136- 
38, 140 
Dimethyldithiocarbamates 
biosynthesis of derivatives 
of, 143 
conjugates of, 140-44 
conversion products of, 133 
metabolism of, 132-38, 
145 
4, 6-Dinitro-o-cresol 
cellulase inhibition by, 92 
Diospyros 
kaki 
cellulase inhibition by, 
95 
virginiana 
cellulase inhibition by, 


94 
Diplogaster 
cuticle of, 59 
stercoralis 
survival of, 54 
Dithionate 
cellulase inhibition by, 92 
Ditylenchus 
dipsaci 
survival factors of, 45, 
49, 51, 54, 56 
myceliophagus 
survival of, 54 
triformis 
survival of, 54 
Dodine (Dodecylguanidine 
acetate) 
metabolism of, 139 
stability of, 131 
Dormancy 
definition of, 44-45 
of nematodes, 46-51 
Dorylaimida 
cuticle of, 59 
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Dorylaimus keilini 
survival factors of, 45, 
55 


E 


Endothia parasitica 
natural antagonists of, 219 
Enoplida 
cuticle of, 59 
Environment 
defined, 113 
and disease resistance, 197- 
208 
and powdery mildews, 343- 
66 
Enzymes 
cell-wall dissolving, 1-18 
activity-pathogenicity re- 
lationship, 9-16 
effects of soaking and in- 
jection on, 15-16 
introduction to, 1-2 
lethal principle of, 5-9 
macerating principle of, 
2-5 
pectic 
secretion of, 278-79 
pectolytic 
nomenclature of, 3-5 
and spore germination, 
332-34 
see also Cellulases; spec- 
ific names 
Epicoccum nigrum 
disease studies with, 219 
Epiphyllae 
and plant disease, 211 
Epiphytic microflora, 209- 
30 


antibiotic production by, 
225 
categories of, 210-11 
comment upon, 224-26 
ecology of, 216-17 
identification and classifica- 
tion of, 214-15 
location of, 215-16 
migration and multiplication 
of, 212-15 
experimental, 212-14 
natural, 214-15 
phytopathological implica- 
tions of, 217-24 
pathogens entering from 
dead parts, 221-22 
pathogens entering intact 
tissue, 220-21 
pathogens entering wounds, 
219, 20 
pathogens with resident 
phase, 222-24 
specificity of, 214 
terminology of, 209-10 
Erwinia 
amylovora 
antagonism of, 220, 223 


SUBJECT INDEX 


speciation of, 250 
aroideae 
effect of humidity on, 13, 
15 
carotovora 
effect of humidity on, 13- 
14 
beta-glucosidase activity 
of, 247 
pigmentation of, 248-49 
Erysiphaceae 
sexuality in, 360 
Erysiphe 
cichoracearum 
environmental effects on, 
344-47, 349, 353, 357, 
359, 361 
graminis 
environmental effects on, 
345-51, 354-55, 361 
graminis hordei 
histochemistry of, 270 
histochemistry of, 269-70 
polygoni 
environmental effects on, 
347, 349-51 
Escherichia 
coli 
recombination in, 239 
taxonomy and genetics of, 
239-40 
Estrogen 
in grains, 74-75 
Ethylenebisdithiocarbamate 
cellulase inhibition by, 
92 
Eucalyptus 
robusta 
cellulase inhibition by, 
94 
rostrata 
cellulase inhibition by, 93- 
94 
Eustrongylides ignotus 
survival factors of, 52, 54 


F 


Fatty acids 
fungal deterioration of, 72- 
73 
Fluorescent antibody 
technique of, 26-27 
Foliage diseases 
browning reaction and re- 
sistance, 273-76 
detection of phytoalexins in, 
279-80 
histochemistry of, 265-86 
host cell responses to, 267- 
69, 276-79 
detection of toxins, 276- 
78 
to facultative parasite, 
268 
and fungal secretion, 276- 
79 


to necrotic parasite, 268- 
69 
to obligate parasite, 267- 
68 
secretion of pectic enzymes, 
278-79 
mechanism of resistance to, 
265-66 
phosphorus metabolism and 
respiration in, 271-73 
protein detection in, 280 
reactions at host-parasite 
interface, 269-71 
techniques and methods of 
study of, 266-67 
fixing and staining, 266 
quantitative and qualitative, 
266 
Fomes marginatus 
chemical inhibition of, 92 
Fragaria (see Strawberry) 
Freund's adjuvant (Paraffin 
oil) 
immunization role of, 21- 
22 
Fungi 
deterioration of stored grains 
by, 69-84 
factors influencing invasion, 
77-81 
field fungi, 69-70 
nature of damage, 69-77 
storage fungi, 70-71 
development of resistance 
by, 153-74 
conclusion, 169-70 
cross resistance among 
metals, 168 
filamentous fungi, 153-56, 
158-60, 164-65 
mechanism of, 158-68 
yeast, 155-58, 160-63, 
165-68 
self-inhibition of, 314-15 
spore germination in, 313- 
42 (see Spores) 
Fungicides 
fate of, 127-52 
conclusion, 148 
demethylation, 138-40 
formation and splitting of 
conjugates, 140-44 
general, 127-28 
hydrolysis, 138 
metabolic pathways of, 
138-45 
metabolism in plant tissues, 
128-38 
naturally occurring, 146- 
48 
beta-oxidation, 140 
uptake, distribution and 
localization, 128 
in various organisms, 
145-46 
instability of, 129 
(see also Low-volume spray- 
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ing; and specific com- 
pounds 
Fungicide X 
source and assay of, 133, 
141 
Fungistasis 
explanation of, 226 
Fusarium 
deterioration of stored 
grains by, 69-70 
factors in resistance to, 
197-200 
lini 
disease studies with, 218 
oxy sporum 
histochemistry of, 278- 
80 
tagging of, 276-77 
roseum 
germination of, 322 
self-inhibition by, 315 
solani 
germination in, 316-17, 
320, 322-23, 326, 328- 
29 
temperature dependency of, 
121-23 
see also Wilt 


G 


Geotrichum 
deterioration of stored 
grains by, 70 
Germination 
temperature effects on, 
345 
Gibberella zeae 
adaptation of, 156, 158 
Gloeosporium kaki 
macerating enzyme of, 
279 
Glomerella cingulata 
adaptation of, 156 
germination in, 327 
self-inhibition in, 315 
beta-1, 4-Glucanases 
actions of, 86 
Gluconolactone 
inhibition of glucosidases 
by, 92 
Glucose 
inhibition of glucosidases 
by, 92 
beta-Glucosidases 
inhibition of, 92, 247 
beta-Glucosides 
fate of, 128 
Glutamic acid 
copper role in synthesis of, 
167 
Glutathione 
as cellulase protector, 
91 
Glycine max 
histochemistry of, 270 
Grains 
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fungal damage of, 69-84 
aeration for prevention 
of, 81 
decrease in germination 
percentage, 71 
discolored embryos, 71- 
72 
fatty acid role in, 72-73 
heating, 75-77 
humidity factors, 77-80 
infestation factors, 80- 
81 
temperature factors, 80 
toxin production, 73-75 
Grape (Vitis) 
powdery mildew of, 359- 
60 
virus-free stock of, 388 
Greenhouse assay technique 
for rust resistance, 204-5 
Griseofulvin 
plant redistribution of, 
129 
stability of, 130, 146 
Guava 
cellulase inhibition by, 94 
Gy mnosporangium 
clavariformae 
germination of, 325 


H 


Heating 
to kill viruses, 370-81 
in stored grain, 75-77 
Helianthus (see Sunflower) 
Helicobasidium 
histochemistry of, 272-73 
mompa 
histochemistry of, 272- 
79 
Helicotylenchus 
erythrinae 
survival factors of, 49 
microlobus 
survival factors of, 55 
nannus 
survival factors of, 55 
Helminthosporium 
avenae 
assay of, 205 
deterioration of stored 
grains by, 69-70 
histochemistry of, 269 
sativum 
disease studies with, 218, 
222 
victoriae 
rapid-assay techniques 
for, 205 
Hemicycliophora 
arenaria 
survival factors of, 46, 
52, 54, 58 
Henbane mosaic virus 
serology of, 25, 33 
Herbicides 
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stability and metabolism 
of, 145 
Heterodera 
glycines 
survival of, 54 
rostochiensis 
survival of, 54 
schachtii 
survival of, 54 
survival factors of, 54, 56- 
58, 61 
Hexadermis 
survival factors of, 58 
Hippeastrum mosaic virus 
inclusion bodies of, 294 
Homoinabatin 
from rice, 274 
Homoinetin 
from rice, 274 
Homooryzatin 
from rice, 274 
Hops 
virus-free stock of, 372, 
377 
Humidity 
and disease, 12-16 
and epiphytic microorgan- 
isms, 213-14, 216-17 
for fungal growth on grains, 
69-70, 77-80 
lower limits of, 80 
measurement of, 78-79 
at leaf surface, 119-20, 
359-60 
and powdery mildews, 345- 
51 
Hydrangea ringspot virus 
heat treatment of, 373-74, 
377 
serology of, 22, 33 
Hydroxylamine 
cellulase inhibition by, 
92 
N-Hydroxy-2-pyridine thione 
fungitoxic derivatives of, 
144 
metabolic stability of, 132 
8-Hydroxyquinoline 
cellulase inhibition by, 
92 
Hypobiosis 
definition of, 44-45 
Hypochlorite 
as cellulase inhibitor, 91 
Hypochus centrifugus 
adaptation of, 156, 165 
Hypoxylon pruinatum 
inhibition of, 219 


I 


Immune adherence test 
technique of, 26 

Inabanin 
from rice, 274-75 

beta-Indole acetic acid 
cellulase inhibition by, 92 
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Inetin 
from rice, 274-75 
Inositol 
for meristem-tip culture, 
384 
Internal cork virus 
heat treatment of, 277 
Ipomeamarone 
production sequence for, 
279-80 
Irpex lacteus 
cellulase activity of, 89 


K 
Kinetin 
see 6-Amino furfuryl-purine 
L 
Lactobacillus 
plantarum 
isolator experiments with, 
213 
Lactose 


as cellulase inducer, 86 
Lantana 
humidity of, 355 
Lead 
as cellulase inhibitor, 91 
Leaf 
temperature of, 113-14, 
117 
vapor pressure on surface 
of, 119 
Lespedeza cuneata 
cellulase inhibition by, 93- 
94 
Lethal principle 
of enzymes 
experimental problems 
with, 7-8 
thermal inactivation of, 
6 
time relationships of, 5 
Lettuce 
powdery mildew of, 346, 
353, 355-60 
Leveillula taurica 
environmental effects on, 
346-47 
Lignin 
and cellulase activity, 88- 
89 
Lithium chloride 
in adaptation of fungi, 163 
Little cherry virus 
heat treatment of, 376 
Little peach virus 
heat treatment of, 377 
Longidorus elongatus 
survival of, 55 
Low-volume spraying, 175- 
96 
dynamics of pathogen depo- 
sition, 176-79 
equipment for, 176 
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factors of droplet deposition, N-Methylrhodanine 


182-86 formation of, 139-40 
droplet size and velocity, fungicidal properties of, 
182-84 134-35 


formulation, 184-85 Metrosideros polymorpha 
surfactant effects, 184 cellulase inhibition by, 
weather, 185-86 94 
host assessment, 187-89 Microclimate 
introduction to, 175-76 and plant disease, 103-26 
physical principles of, 179- diffusion, 103-12 
80 humidity at leaf surface, 


practical applications of, 119-20 


189-92 integrating effect of tem- 
spray droplet analysis, perature on pathogen, 
179-82 120-23 
collection techniques, 180- summary of, 123-24 
81 temperature, 112-19 
measurement techniques, and powdery mildew, 349, 
181-82 353-57, 362-63 


summation of, 192 

terminology of, 175 
Lychnis ringspot virus 

serology of, 33 
Lycopersicon (see Tomato) 


Microorganisms 
see Bacteria; Epiphytic 
microflora; Viruses; 
specific names 
Microsphaera alni 


Ly sotypy perithecia formation by, 
techniques and uses of, 360 
256 Mildew 
inhibition of, 220-21 
M powdery (see Powdery mil- 
dew) 
Macerating enzyme Mites 


histochemistry of, 278-79 


and grain fungi, 80 
(see also Protopectinase) 


Moisture (see Humidity) 


Macroclimate Monsterida 
definition of, 353 cuticle of, 59 
Malachite green Mucor 
antiviral uses of, 371 griseocyanus 
Malus (see Apple) germination in, 328 
Medicago (see Alfalfa) rouxii 
Meloidogyne germination in, 317 
hapla Musa 
survival factors of, 48 paradisiaca 
incognita cellulase inhibition by, 
survival factors of, 48 94 


incognita acrita 
survival of, 54 


(see also Banana) 
Mushroom die-back virus 


javanica heat treatment of, 377 
survival factors of, 46, Mycotoxicoses 
49, 52, 54 summary of, 73-74 


Mercuric chloride 
as cellulase inhibitor, 91 


Myrica pennsylvanica 
cellulase inhibition by, 94 


Mercury Myrothecium 
as cellulase inhibitor, 91 cellulase activity of, 89- 
Meristem-tip culture, 381- 90 
87 
elimination of virus by, N 
384-87 


chart of, 386-87 
techniques of, 382-84 


Naemonchus contortus 
survival of, 54 


Merthiolate Narcissus 
cellulase inhibition by, meristem-tip culture of, 
91 386 
Metals Narcissus yellow-stripe 
adaptation of fungi to, 153- virus 
74 virus inclusion bodies of, 
Methylcellulose 305 
inhibition of cellulases by, 92 Nematocides 


ee 


factors in permeability of, 

60 
Nematodes 

cryobiotic reactions of, 46- 
48 

cuticle of, 58-60 

eggs and hatching of, 56- 
59 


fat metabolism in, 51-52 
larvae of, 61-62 
molting of, 60-61 
reproduction in, 53-56 
respiration in, 52 
survival factors of, 43-68 
examples of, 54-55 
hypobiotic, 44-51 
life cycle, 53-62 
metabolic, 51-52 
summary, 62-63 
terminology, 43-44 
Nematodirus 
bathus 
survival factors of, 57- 
58 
filicollis 
survival factors of, 48, 
54, 57-58 
spathiger 
survival factors of, 49, 
54 
Neoaplectana bibionis 
survival factors of, 54 
Neotylenchus linfordi 
survival factors of, 58 
Neurospora 
crassa 
germination of, 331-32 
germination metabolism in, 
314-18, 320-21, 323-24, 
326-27, 331-33 
self-inhibition in, 315 
sitophila 
germination of, 318, 
327 
Nicotiana (see Tobacco) 
Nippostrongylus muris 
survival factors of, 54 
Nitrosopyrazole 
cellulase inhibition by, 
92 
Nucleic acids 
in spore germination, 330- 
32 


oO 


Octylgallate 
cellulase inhibition by, 
92 
Odontoglossum ringspot 
virus 
serology of, 33 
Oidium 
environmental effects on, 
346 
Ophiostoma 
multiannulatum 
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germination of, 330 

Opuntia 

virus inclusions of, 301 
Orthophenyl-phenol 

as cellulase inhibitor, 92 
Oryza (see Rice) 
Orysagenin 

isolation of, 274-75 
Oryzatin 

isolation of, 275 
Osmobiosis 

of nematodes, 49 
Osterlagia circumcinact 

survival factors of, 48, 

54 


P 


Panagrellus 
redivivus 
survival factors of, 52 
silusiae 
survival factors of, 55, 
62 
Paraffin oil 
see Freund's adjuvant 
Parasitism 
osmotic and permeability 
relations in, 267 
Parastolbur virus 
heat treatment of, 377 
Paratylenchus 
dianthus 
survival of, 54 
projectus 
survival of, 48, 54 
Passiflora latent virus 
serology of, 33 
Pathogens 
dynamics of deposition of, 
176-79 
Pea early-browning virus 
serology of, 33 
Pea mosaic virus 
inclusion bodies of, 305 
serology of, 33 
Pea streak virus 
antisera preparation, 21, 
33 


Peach (Prunus) 
powdery mildew of, 359 
virus-free stock of, 377- 
78 
Peach green-mottle virus 
heat treatment of, 377 
Peach phony virus 
heat treatment of, 377 
Peach red-suture virus 
heat treatment of, 377 
Peach rosette virus 
heat treatment of, 378 
Peach virus X 
chemotherapy of, 371 
Peach yellows 
heat treatment of, 378 
Pear viruses 
heat treatment of, 378 
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Pelargonium leaf curl 
heat treatment of, 370, 
378 
Penicillium 
chrysogenum 
adaptation by, 156 
germination of, 328, 333 
cyclopium 
adaptation of, 156 
deterioration of stored 
grains by, 70, 73 
disease inhibition by, 221- 
22 
expansum 
adaptation by, 156 
glaucum 
adaptation bv, 154, 156, 
160 
notatum 
adaptation by, 156, 160 
oxalicum 
germination in, 322, 332 
33 
roquefortii 
germination in, 328 
self-inhibition of, 315 
Pentachlorothiophenol 
cellulase inhibition by, 
92 
Pereskia 
virus inclusions of, 301-2 
Perithecia 
formation and function of, 
359-61 
Peronospora 
manshurica 
histochemistry of, 270 
tabacina 
self-inhibition of, 315 
Persimmon 
cellulose inhibition by, 
93-94 
Pestalotiopsis westerdijkii 
cellulase activity of, 92 
Petunia 
surface humidity of, 
355 
Phage (see Bacteriophage) 
Phaseolus (see Bean) 
Phenols 
in plant disease and resist- 
ance, 273 
Phenylmercuric acetate 
cellulase inhibition by, 
92 
Phenylmercuric nitrate 
cellulase inhibition by, 
92 
Phloretin 
fungotoxic products of, 
148 
Phosphorus 
metabolism of 
in foliage diseases, 271- 
73 
Photosynthesis 
as function of radiation 
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flux density, 114 
Phycomyces 
self-inhibition in, 315 
Physalospora obtusa 
adaptation of, 155 
Phytoalexins 
detection of, 279-80 
formation and action of, 
146-48 
significance for plant re- 
sistance, 148 
Phytophthora 
infestans 
adaptation of, 155 
effect of humidity on, 
14 
factors in resistance to, 
202-3 
germination of, 321, 329 
histochemistry of, 268- 
69, 276 
palmivora 
control of, 191 
parasitica 
factors in resistance to, 
201 
alpha-Picolinic acid 
demonstration of, 277 
Pinosylvin monomethy! ether 
cellulase inhibition by, 
92 
Piricularia 
oryzae 
development of resistance 
by, 154, 156, 158, 165 
histochemistry of, 268, 
274-77 
toxins of, 277-78 
Piricularin 
demonstration of, 277-78 
Platycarpa dwarf virus 
heat treatment of, 378 
Platycarpa scaly-bark virus 
heat treatment of, 378 
Plectus spp. 
survival factors of, 45-46, 
48, 55 
Plum viruses 
heat treatment of, 378 
Podosphaera leucotrica 
environmental effects on, 
346 
Polygalacturonase 
macerating action of, 3-5 
Poly methylgalacturonase 
macerating action of, 3-4 
Populus candicans 
fungicide from, 147 
Populus trichocarpa 
fungicide from, 147 
Poria 
vaillantii 
cellulase activity of, 
89 
xantha 
adaptation by, 156 
Potato (Solanum) 
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blight-resistant breeding 
of, 202-3 
crinkle 
inclusions in, 293 
distribution and fate of cop- 
per in, 190 
humidity effects on diseases 
of, 12-16 
powdery mildew of, 345 
Potato leaf-roll virus 
heat treatment of, 378 
Potato spindle-tuber virus 
heat treatment of, 378 
Potato viruses 
in meristem-tip culture, 
385-87 
serology of, 23, 31, 33 
Potato virus A 
heat treatment of, 378 
serology of, 33 
Potato virus M 
serology of, 33 
Potato virus S 
heat treatment of, 378 
serology of, 21, 23, 31, 
33 
Potato virus X 
chemotherapy of, 371 
detection of, 368 
inclusion bodies of, 293 
heat treatment of, 373-74, 
378 
serology of, 22-23, 25-26, 
31, 33 
Potato virus Y 
chemotherapy of, 371 
heat treatment of, 379 
serology of, 21, 23, 33 
Potato witches' broom virus 
heat treatment of, 379 
Powdery mildew 
environmental effects on, 
343-66 
conclusions, 362-63 
dissemination and diurnal 
periodicity, 352-53 
formation and function of 
perithecia, 359-61 
interaction of factors of, 
357-59 
light, 351-52 
macroclimatic and micro- 
climatic effects, 353- 
57 
moisture, 345-51 
special problems of, 361- 
62 
temperature, 343-45 
germination of, 324 
and host carbohydrates, 
263 
and virus diseases, 359 
Pratylenchus 
brachyurus 
survival of, 55 
crenatus 
survival of, 55 


scribneri 
survival factors of, 46, 
52 
Precipitin tests 
in agar, 24-25 
in liquid, 23-24 
Proactinomyces 
to control mildew, 221 
Procaine 
stability of, 131 
beta- Propiolactone 
antiviral uses of, 371 
Protopectinase 
nomenclature of, 4-5 
pathogenicity- secretion 
relationship, 10-11 
sources and actions, 305 
Prune dwarf virus 
heat treatment of, 378 
Pseudomonads 
beta-glucosidase activity of, 
247 
speciation of, 231-64 
biochemical activities, 
246-49 
overall similarity in, 245- 
46 
Pseudomonas 
aeruginosa 
speciation of, 239, 245, 
252 
angulata 
speciation of, 247 
antimycetica 
antifungal activity of, 
221 
barkeri 
speciation of, 251 
cannabina 
speciation of, 251 
caryophylli 
speciation of, 247 
coronafaciens 
speciation of, 247 
epiphytica 
migration of, 213-14 
fluorescens 
reduction of bean blight 
by, 219 
speciation of, 245, 247 
hibiscicola 
speciation of, 235 
indigofera 
pigmentation of, 248 
matthiolae 
speciation of, 251 
mori 
speciation of, 248, 251 
morsprunorum 
inhibition of, 220, 223 
speciation of, 251, 256 
nectarophila 
speciation of, 251 
pachyrhizus 
speciation of, 235 
pastinaceae 
speciation of, 235 





phaseolicola 
histochemistry of, 280 
inhibition of, 219 
rimaefaciens 
speciation of, 251 
savastonoi 
speciation of, 247, 250- 
51 
solanacearum 
lysotypes of, 256 
speciation of, 245-47, 251- 
52, 255-56 
syringae 
distribution and uses of, 
223 
pigmentation of, 248 
speciation of, 247, 250- 
51 
tabaci 
speciation of, 247 
tonelliana 
speciation of, 247, 249, 
251 


Psidium guavaja 


cellulase inhibition by, 
94 


Puccinia 


antirrhini 
environmental effects on, 
356 
assay of, 204 
coronata 
germination of, 325 
host responses to, 268 
coronata avenae 
resistance to, 204-5 
graminis 
germination in, 321 
graminis tritici 
germination of, 325 
histochemistry of, 270- 
71 
resistance to, 204 
histochemistry of, 269-71, 
280 
sorghi 
germination in, 328 
striiformis 
resistance to, 204 
triticina 
environmental effects on, 
346 
histochemistry of, 280 


Pullularia 


deterioration of stored 
grains by, 69 
pullulans 
on cherry leaves, 
215 
inhibitory effects of, 
222 


Pyrenochaeta terrestris 


factors in resistance to, 
199-200 


Pythium de Baryanum 


compared with B. cinerea, 
11-12 
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Q 


Quebracho oak tannin 
cellulase inhibition by, 
94 
Quiescence 
definition of, 44-45 
Quince viruses 
heat treatment of, 379 
Quinhy drone 
antiviral uses of, 371 
Quinine 
cellulase inhibition by, 
92 


R 


Radish sativus (Raphanus) 
histochemistry of, 270 
Radopholus similis 
survival of, 55 
Raphanus (see Radish) 
Raspberry 
virus-free stock of, 372, 
379, 388 
Raspberry ringspot virus 
serology of, 34 
Raspberry viruses 
heat treatment of, 379 
Red clover vein- mosaic virus 
inclusion bodies of, 295- 
96 
serology of, 33 
Resistance 
environmental factors in, 
197-208 
diseases from above- 
ground invaders, 201-5 
diseases from subterrane- 
an invaders, 197-201 
summary of, 205-6 
Rhabditis dubia 
survival of, 54 
Rhipsalis 
virus inclusions of, 301 
Rhizopus 
arrhizus 
germination in, 316, 320- 
22 
nigricans 
germination of, 317 
sexualis 
germination of, 317 
stolonifer 
germination of, 316 
Rhodotorula 
aurantiaca 
migration of, 213 
Rice (Oryza) 
blast 
histochemistry of, 273- 
75 
resistance to, 268 
browning reaction of, 273- 
75 
chemical analysis of, 
274 
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flavonoid compounds from, 
274-75 
Rotylenchulus reniformis 
reproduction in, 56 
Rubber 
diseases of 
control of, 191 
Rusts 
cereal 
resistance to, 204 
metabolism of, 326-27, 
332-33 
parasitic relationship of, 
269 


Ss 


Saccharomyces cerevisiae 
adaptation of, 155-56, 
160 
Saccharum (see Sugar cane) 
Saligenin 
as cellulase inhibitor, 
92 
Salmonella 
taxonomy and genetics of, 
239-40 
Scab 
apple 
control of, 190 
infection pattern of, 177 
cucumber 
resistance to, 201 
peach 
etiology of, 179 
Schizophyllum commune 
germination of, 328 
Schlumbergera (see Christ- 
mas cactus) 
Sclerotinia 
fructicola 
adaptation by, 154, 156, 
160 
fructigena 
enzymic relationships in, 
9-10 
libertiana 
effect of on cell wall, 
102 
self-inhibition in, 315 
Sclerotium rolfsii 
adaptation by, 156 
Serology 
role of Freund's adjuvant 
in, 21 
tests methods in, 23-29 
agglutination, 25-26 
complement fixation and 
immune adherence, 
26 
detection of antigens in 
plant and vector cells, 
26-27 
host protein reactions, 
27-29 
precipitin tests in agar, 
24-25 
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precipitin tests in liquids, 
23-24 
of tobacco mosaic virus, 
29-31 
in virus disease diagnosis, 
19-42 
antibody response of rab- 
bits, 20-23 
icosahedral viruses, 32- 
35 
Shigella 
taxonomy and genetics of, 
239-40 
Silver 
as cellulase inhibitor, 91 
van Slogteren's microprecip- 
itin test 
as virus indicator, 23-24 
Sodium arsenate 
cellulase inhibition by, 
92 
Sodium arsenite 
cellulase inhibition by, 92 
Sodium azide 
cellulase inhibition by, 
92 
Sodium dimethyldithiocarbam- 
ate 
metabolites of, 129 
Sodium keryl benzene sulfo- 
nate 
as cellulase inhibitor, 91 
Sodium sulfide 
as cellulase inhibitor, 91 
Soil 
fungistasis in, 226 
Solanum (see Potato) 
Sophorose 
as cellulase inducer, 86 
Sour cherry viruses 
heat treatment of, 376 
Southern bean- mosaic virus 
serology of, 26 
Sphaerothecha 
macularis 
environmental effects on, 
347 
mors-uvae 
perithecia formation by, 
360 
pannosa 
environmental effects on, 
346-47, 350, 354, 360 
Spores 
diffusion of, 103-12, 352- 
53 
concentration estimations, 
112 
deposition, 107-8 
and diurnal periodicity, 
352-53 
rain washout, 109 
germination of, 313-42 
conclusion, 334 
enzyme changes during, 
332-34 
fine structure changes 
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during, 317-20 
hydration and swelling, 
320-21 
initiation of, 314-17 
introduction to, 313-14 
metabolism during, 320- 
34 
nucleic acid and nucleo- 
protein changes during, 
330-32 
nutrients, 316-17 
obligate, 326-28 
permeability factors, 
324 
saprophytic, 328-30 
utilization of reserves 
during, 324-26 
principles of deposition of, 
176-77 
Sporobolomyces 
competitive effects of, 
221 
ecology of, 216 
natural distribution of, 
215 
Spraying (see Low-volume 
spraying) 
Stemphylium sarcinaeforme 
adaptation by, 156 
Stereostratum corticoides 
germination of, 325 
Stomatochroon 
plant location of, 215 
Strawberry (Fragaria) 
meristem-tip culture of, 
387 
powdery mildew of, 360 
virus-free stock of, 388 
Strawberry latent virus A 
chemotherapy of, 371 
Strawberry viruses 
heat treatment of, 379-80 
Streptococcus 
faecalis 
isolator experiments with, 
213 
lactis 
isolator experiments with, 
213 
Strongylus 
survival factors of, 48 
Subturgor 
as factor in resistance, 
16 
Sugar cane (Saccharum) 
virus-free stock of, 370, 
372, 380 
Sugar cane viruses 
heat treatment of, 380 
inclusion bodies of, 293 
Sulfur 
and adaptation of fungi, 
166 
Sulphanilamide 
conjugate formation by, 
140, 145 
Sulphonamides 





metabolic stability of, 
132 T 
Sunflower (Helianthus) 
surface humidity of, 355 
Sweet potato 
histochemistry of parasites 
of, 272-73 
meristem-tip culture of, 
387 
virus-free stock of, 370, 
377, 380 T 
Sweet potato viruses 
heat treatment of, 377, 
380 1 
Sylibum marianum 
resistance in, 358 1 
Synchytrium 
histochemistry of, 269 


T 


Tannin 
cellulase inhibition by, 
92 
Temperature 
in epidemiology, 112-19 
convectional exchange 
resistance, 115-16 
energy budget equation, i 
115 
and integration of patho- 
gen, 120-23 
transpiration factor, 116- 
18 
of leaves 
calculation of, 113-14 
as function of stomatal 
opening, 117 
measurement techniques, 
344 
Termites 
cellulase inhibitors for, 
93 
Tetraglycine potassium peri- 
odide 
as cellulase inhibitor, 91 
Tetramethylthiuram disulph- 
ide 
metabolic stability of, 133 
Thielaviopsis basicola 
histochemistry of, 279 
2-Thiouracil 
antiviral uses of, 370-71 
Tilletia 
caries 
germination in, 328 
contraversa 
germination in, 318 
Tilletiopsis 
competitive effects of, 
221 
Tobacco (Nicotiana) 
virus-free stock of, 373, 
380-81 
Tobacco etch virus 
inclusion bodies of, 302-3, 
306 


serology of, 33 
Tobacco mosaic virus (TMV) 
amino acids of, 30-31 
cytology of, 296 
heat treatment of, 373, 
380 
inclusions of, 288-89, 293, 
295, 297-99, 303, 306 
serology of, 19, 22-27, 
29-33 
Tobacco necrosis virus 
relationships within group 
of, 34-35 
Tobacco rattle virus 
serology of, 33 
Tobacco ringspot virus 
heat treatment of, 373, 
381 
inclusions in, 293, 305 
serology of, 26 
Tomato (Lycopersicon) 
diseases of 
low-volume spray control 


of, 191 

fusarium infection of, 278- 
79 

virus-free stock of, 370, 
373, 381 


Tomato aspermy virus 
heat treatment of, 373, 
376 
serology of, 24 
Tomato black-ring virus 
serology of, 32 
Tomato bushy-stunt virus 
heat treatment of, 374, 
381 
Tomato ringspot virus 
heat treatment of, 381 
inclusion bodies of, 293 
Tomato spotted-wilt virus 
heat treatment of, 381 
Tomato stolbur virus 
heat treatment of, 381 
Toxins 
indirect demonstration of 
secretion of, 277-78 
radioisotopic detection of, 
276-77 
in relation to plant disease, 
1-18 
Trichinella spiralis 
survival factors of, 52 
Trichocarpin 
source and activity of, 
147 
Trichoderma viride 
as source of cellulases, 
86, 89-90 
Trichodorus 
christiei 
survival factors of, 46, 
49, 52 
cuticle of, 59 
Trichometasphaeria turcica 
inhibition of, 221 
Trichostrongylus 
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axei 
survival of, 54 
survival factors of, 49, 56 
Trichotylenchus falciformis 
survival of, 55 
Tricin 
isolation of, 274-75 
Triticum (see Wheat) 
Tulip 
surface humidity of, 355 
virus inclusion bodies of, 
295 
Turnip crinkle virus 
heat treatment of, 381 
Turnip mosaic virus 
inclusion bodies in, 293 
serology of, 25 
Turnip yellow- mosaic virus 
heat treatment of, 374, 
381 
Tylenchidae 
cuticle of, 59 
survival factors of, 46, 50, 
59 
Tylenchoidea 
survival factors of, 50 
Tylenchorynchus 
claytoni 
survival factors of, 49, 
55 
dubius 
survival of, 55 
Tylenchulus 
semipenetrans 
survival factors of, 46, 
49, 52, 54 
Tylenchus 
balsamophilus 
survival factors of, 45, 
55 
polyhypnus 
survival factors of, 45, 
55 
Typhula incarnata 
histochemistry of, 272-73 


U 


Uncinula necator 
environmental effects on, 
347, 349, 354, 359-60 
Uromyces 
caladii 
histochemistry of, 270 
phaseoli 
germination in, 328 
histochemistry of, 271, 
280 
Ustilago 
maydis 
germination of, 322, 328, 
332 
spore dissemination in, 
352 
tritici 
histochemistry of, 
269 
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Vv 


Vaccinium nitidium 
cellulase inhibition by, 
94 
Venturia inaequalis 
adaptation by, 156 
histochemistry of, 269 
Verticillium 
histochemistry of, 279 
Vibrio 
cholerae, 239 
Viruses 
chemical and colorimetric 
tests for, 369 
classification of, 31-32, 
368-69 
serologically related, 33, 
368 
icosahedral 
serology of, 32-35 
inclusion bodies of, 287- 
312 
classification and designa- 
tion of, 307-8 
crystals, 297-99 
examination of tissue for, 
305-7 
forms and formation of, 
290-305 
generalizations and con- 
clusions about, 308-9 
history of, 288-89 
introduction to, 287 
morphological grouping 
of, 291-92 
staining for, 306-7 
"unfashionable" study of, 
289-90 
recognition, characteriza- 
tion and indexing of, 
368-69 
serological tests for, 
368 
(see also specific viruses) 
Virus-free stock, 367-96 
defined, 367 
distribution and maintenance 
of, 387-89 
techniques for obtaining, 
369-87 
chemotherapy, 370-71 
heat treatment, 370-81 
meristem-tip culture, 
381-87 
natural, 369-70 
Vitis rotundifolia 
cellulase inhibition by, 93- 
94 
(see also Grape) 


Ww 


Warming 
as function of stomatal 
opening, 117-19 
springtime, 121 
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Watermelon mosaic virus 
serology of, 33 
Weevils 
and grain fungi, 80 
Wheat (Triticum) 
diseases of 
control of, 192 
rust 
histochemistry of, 271- 
72 
White clover mosaic virus 
antisera of, 21-22, 33 
White pine blister rust 
epidemiology of, 105 
Wilts 
development of, 85 
factors in resistance to, 
198-99 
Wound tumor virus 
inclusions of, 291 
serology of, 20, 24, 27 


x 


Xanthomonads 
beta-glucosidase activity 
of, 247 
speciation of, 231-64 
biochemical activities 
247-49 
DNA base composition in, 
246 
overall similarity in, 
246 
overlapping of host-range 
in, 251 
pigmentation in, 248-49 
Xanthomonas 
alangi 
speciation of, 235 
albilineans var. paspali 
discovery of, 235 
anadensis 
speciation of, 235 


SUBJECT INDEX 


argemoneae 

speciation of, 235 
begoniae 

phage patterns of, 254 
corianderi 

speciation of, 235 
cyamopsidis 

speciation of, 235 
desmodii-rotundifolii 

discovery of, 235 
durantae 

speciation of, 235 
eleusineae 

speciation of, 235 
fragariae 

speciation of, 235 
indica 

speciation of, 235 
ionidi 

speciation of, 235 
jasminii 

speciation of, 235 
juglandis 

phage patterns in, 254 
lantanea 

speciation of, 235 
laureliae 

speciation of, 235 
malvacearum 

speciation of, 248, 252, 

254 

manihotis 

pigmentation of, 248 
nakatae corchori 

discovery of, 235 
oryzae 

transmission of, 224 
pelargonii 

phage patterns in, 

254 


phaseoli 
adaptation by, 156 
speciation of, 251-52 
viability of, 223 





physalidis 

speciation of, 235 
pruni 

speciation of, 253 
rubrilineans 

speciation of, 251 
stewartii 

speciation of, 248-49 
teramnii 

speciation of, 235 
translucens 

speciation of, 249, 254 
trifolii 

speciation of, 248-49 
uredovorus 

speciation of, 248-49 
vasculorum 

speciation of, 248, 

251 

vesicatoria 

multiplication of, 223 

speciation of, 248, 250- 

51, 253-54 
Xiphinema index 
survival of, 55 


Y 


Yeast 
development of resistance 
in, 155-58 
mechanisms of, 160-63 
natural sources of, 215 
plant location of, 215 
Yellow-bean- mosaic virus 
resistance to, 202 


z 


Zinc 
as cellulase inhibitor, 
91 
Zinc sulfate 
antiviral uses of, 371 
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